on the periphery of shafts 2 and 3 (i.e., an extension of a pinion 
shaft 3), thereby allowing them to be assembled in advance. This 
assembly is installed on the steering shafts 2 and 3. 

5 Japanese Utility Model First Publication No, 1-154073 

A steering gear box 1 has installed on an upper portion 
thereof an interface circuit 3 for a steering torque sensor 2 and a 
control unit 5. The gear box 1 has also installed on a lower 
portion thereof a power unit 4. The parts 1 to 5 and 10 are 
10 covered with a conductive casing 6. Within the casing 6, leads 11 
and connectors 12 are disposed to establish required electrical 
connections. 

Japanese Patent First Publication No- 2000-313345 

15 A circuit casing 50 including a synthetic resin cover 53 has 

installed therein a circuit substrate on which an amplifier is 
fabricated. 

Japanese Patent First Publication No, 8-159887 

20 A torque sensor includes a magnet mounted on one of two 

shafts coupled rotatably relative to each other through a torsion 
bar, two elements 11a and lib extending in parallel to each other 
mounted on the other shaft, and a magneto-resistance device 6 
which outputs as a differential voltage a change in electrical 

25 resistance arising from a change in magnetic flux creating from the 
magnet, passing through the elements 11a and lib. 
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Abstract 



PURPOSE: To provide a torque sensor whose torque detection characteristics have a curvature change 
similar to a desiring auxiliary steering effort characteristics without relying on complicated computation 
processing by a microprocessor, etc. 

CONSTITUTION: The torque sensor is basically composed of a magnet attached to one shaft out of two 
shafts joined mutually in the way that the shafts can be rotary-displaced relatively through a torsion bar, 
two parallel device elements 11a, 11b attached to the other shaft, and a magnetic resistance element 6 
which outputs the alteration of electric resistance generated in these two device elements due to the 
alteration of the magnetic fluxes generated by the magnet and passing these two device elements as a 
differential voltage, and the device element pitch P existing for respective device elements 1 1 a, 1 1 b is 
set to be within a range from 0.6 to 1 .0 times as wide as the gap between the positions of two points of 
the magnet 5 where the directions of the magnetic fluxes passing the device elements become almost : 
paralled to the device elements. 
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Sg^l6]irf2(£¥f?<£:^0, silTXU*>h 1 1 a©fg 

[0 0 5 9] L/ta*oT#*J60iJlC:|3^Tt>. &Sfg£ 
H2 lfflfeicWHft^ifll/^K 1 
a, 1 1 bomaeiaro^fkti. &6\ZiHL1Z£mmiZ 

40. fn-enoifiw>nia. 1 1 b©ii 

bti. Sltr*tt^*JSCSJ«i:l^«ltZ^XUpC>htf>y 

CO 0 6 0] 3cfc, **J6«tCiSV>Ttt. 2fg©i852 
4 a, 2 4 b$^-C0®ffi^aig*t^6 {C*f[6]-rs«fc 

>hlla, 11 bcDm^S^^t^Sffi^fg^li 
2 1 C0{5Mte. IKS 2 4 a . 2 4 bc75N&g&3^teS 
m&tf^'M&gT^TxU^h 1 1 a. 1 1 b<0IEM 
iC^S&g-C&O. 06{C*Jtt-5raiBP 2(±. 5852 4 
a. 2 4b<75fi8S^<DHiBW2 (0 9) tC-iScT^. 
[0 0 6 1] CO±5a:8»«4»2 1 ©SffiKjstT* 
SSiSxfffc^Sttfll// > h 1 1 a , llb&. 
E4{C^-r«fc-5{^iKL. SfS^Q. umiZfeni£Vcc& 

Eifri5it5*Jg01<b|s|*£ic. llgMfferoifi 
1/ ;* > h fcf . y p (cft^ ufc h ;U i7&ttJ#t£ U fc. 

[0062] -r&fcs. m^u^>h^-y^p^mm 



P2. ^D1524a, 2 4 b<£>fiS&4'<k<E>P B ']fifSW2 
(C^LT^K^i^fCfS^l llC^-TJ;54#^«i:75: 

h)V9timmisxm& (iMtH2i) 

[0 0 6 3] «fXl//>he-vfPME2 4 

a. 2 4b<DfiSStf'^(OKBIIW2iO^U<j£tii:. 0 
7® (a) t=ii*L%:&nMic. » h;u*ftifi-e«*jftK» 

[0 0 6 4] cntcMLT. JU^XU^Hfy^Pflt 
152 4 a, 2 4 b(7)fi8S c t J 'il^F B 1PHW2 J;0#L.<^ 

nfc, (c) izmisZLtmmogigkiiteK). ssm. 
[0065] *306«rctt. ngwais^ 

Wb^2 mm©®5 2 4a, 24b SffiEffitp 2 
^3mm{C^C-5=k^(Cg2gL, S52 4a, 24bif 
fyyG£2. 7mmi:LT, sH^XU* > h b'-y ^P 
£ 0 . 2-10 mmOKB-CftaStttf* Lit*!*. 1 . 
8~3 ramOlfll// > h e»yfPSfffl L-7ti§# 
K. 01 lK^Tck5&S£L^#te£#*:. 
[0 0 6 6] JfclfcSSfiSICiSHTfc. SSUl^HI^&ffl 

^tt*«fe>n5©n ssatgtix^eco^xupoh 

e-y^P^*. S52 4a, 2 4 b<Dmm*.bfflmW2 . 
fte*^. a52 4a^fe.tt2 4bck0fg^T-5®m© 
^^IflTXl'^ > h 1 1 a lib tc^frtcfc* 

2ysff©&scr)F B iPip 2©o. 6f&^ei. ofg$-e<z> 

[0 0 6 7] ^JSWCfc^Ttt. 21@©&52 

4a. 24b ^-S©F«1R3*g^Ti5SLfc^fi£<£«ffl 

[0 0 6 8] 

m i {c^-s hju^-fe>-y-tcj;ntf. i — -> 3 >/\'— 
UTH«wiK:aii*n. b)\s>7f)mfritz.mz 
h—. > 3 >n-<DMcniz& oteiamz®&£&Bimtz 
2 owtsco p — ^©tt^ift^sicffi o tttt e.nfefiS5 

tf&ttfc*«{*a*6&-6 2 0©JPff^^XU-^> hiJ 
i^HlitBKS^ LT 2 OW^X U- ^ > h SriiM 
-r^fiS*<o^{t:(wJ: 0 2 > hfc^C^m 

«ffitft*? l tA^«*WK«lriE*n*i:i:'b»C. ^x 



[0 0 6 9] *^WW19*^2trl2ig(D^<i:-rn«. 

[0070] #f§Hji©§i^3Kfe^©e?j5Si-rn«, 
-#©«i© f&sssfcis o 6 n& 2 mowti izm/vizm 
^E(omm^mmz^M.-rtn^ mEo>BVt&g.z--rizm 

[0 0 7 1] *«W©»*«4JCE«0««tm«. 
[0®©©^!*^] 

[El] *KW»=*-BNA'*-fe>-9-0— *lt«*jS-r* 

[0 2] siwh;p^-fe>-y-(c{5effl$n^K*fitn:^ 
©sjitx u * > h <nm&mT' & . 

[0 3] 01©A;£(^6jl;th)U^75^ira$nTt^& 
(03© (a) ) , 43J:tf03© (a) CD9iWFCOj5fa 

fr$M.itmEts&zm%.!&tfim¥<D i — ->3 >/\*— ©$* 

«f-£?(hOE«l*^rttMia (03© (b) ) T**. 

[04] HioDh^-t^Kttfflsn-smaaiFi*^ 

(*J©^S;isIS&0T*£. 
[0 5] fflaE)S«J(S : FXU^>h*fiB*|ailC«e!I*»S- 

(0 5© (a) ) . *3«fct^m*iig^-XU^>htC«lS 

«*5*-fBiWia (05© (b) ) -C**. 
[0 6] ^5©^a(C=kS(l«©^XUX> h©mm 
S6t^ft^^-r^tt0T*-5. 

[07] ^xu/>htr-y^p^06©raiHP2{c» 

LT^LOCC^ (1. 0fS£i@X.-5) (07© 
(a) ) . m=m\s*>Wy?-Vi)mG<Z>f£mP 2© 



0. 6f&«^l. 0^©«SfflfC^-5 (5mm) (0 
7© (b) ) . fcJ:^flM>ht:7fP* s i6© 
H(HP2JC*tbT*L<^^ (0. 6fg*#t) *^(ci5 

[08] #5BW=«* K;U^-fe>1t©flS©|^iSMS^r 

[0 9] 0 8©^A©*rS]^€>Mfeh;wi7*^jjn$n 

§^0 (09© (a) ) . &^WC@9© (a) ©559JF 
©#|fil*>eJifc«5fe<fcrflK£l&St* : P£ I — ->a >M 

-©«Ep^t©^fBe^-ritt^0 (09© (b> ) -e* 

-5. 

[010] W*fxL'/>h&ia^l:ii5l 
^r©®*#* <t^Txu-^>hi:©&eii#^^-rift^ 

0 (010© (a) ) . *«tC«B3ta«SIH t XU ;*>MC 

{C75:^^©^^iiilT-x > h £ ©& 
«H«**-TRWH (010© (b) ) 
[0i i] i8i:st h;t-i7-fe>-y-©^xu^>htf 

yfP^l 0©PiSRSW2©0. 6«*51. Ofg©«S 
ffllCfe^)*^ (2. 5mm) \Z&tfZ> h)Vt7&liiWte.$: 

[012] ^©h-u^-tr >-♦*•©— meam^-rmmm 

tSoT. h;U^-fe>1j-^©^S:^-r#^»rM0 
(01 2© (a) ). 01 2© (a) K^tS hJl^-fc 

TIMIB (012© (b) £.£#01 2© (c) ) H-fr 
•5. 

[01 3] se3t5©h;u^-fe>-^tr*3(t^> h;i^*MH»tt 

0*J^^-r#140T-*-5. 
[014] A7— >^StCi3tt-5, *£*6h;P 

[#^©1^] 

1 mtmtb 

2 flMHMMM 

3 1 — ->3>A— 

4 *r-* 

5 SI^J 

6 SSMSftUt^ 

7 X'J-y7'U>y 

8 y^ -y 

9 [HISS 

i o mm 

i i a^-> 

1 1 a. lib l?II/^>h 

2 i mfr%±m 

2 2 3t»fi«t 
2 3 37 

2 4a, 2 4b 685 

Q, U, R 

3 



[HI] 



[3 2] 




[0 5] [014] 




[09] [Sill 




[012] 
(a) 




[mi 5] 




[07] 



[1211 2] 




[04] 




si, 9i mam. 8 3. 93 *->i>m qi~q6 ¥m#*^ yf-^cr^. 




[02] 



[13] 



[0 0 4 8] Sfc. S?*«5<OJ8W(cJ:^tf, fc-hv- 
[0 0 4 9] £<b«C, IS*JS6<D^{r«tiX«. mft^ 

-y- 1 ©j^ss t zmm-tz 9 j $&%w^mz.t£ 

[0 0 5 0] £e>tc*fc, lft^JS7(75^^{c:J:ix(S, « 

[005 1] St. IS*JS8»^(cJ;ixff. Btbtfg© 

«S»aj«>fcJ!>©fi«l^*i:*9/J^fl:«SHix5fc«) 
[00 5 2] £?>K, if*^9W^(Cj;iX{i. BUM 

0 45*flS»S:EKi-5J:5JiLfc<o-e. 
[0 0 5 3] $e>fwit. Otf>3§5fli::<fc*U£, 
#J:9<c5*B«asEi9:S*v5t*(r. »WS4S±(^E 

[HSwSi^ift^] 

nan z(D&wnmm<n&mi\c£zmw);<7-* 

[12 2] z.<r>^m<r>Ws&n^m \ i:J;5Sft/<7-^ 



[13] z.<nmm<r>nm<nxmiiz£zw.m'<'7-x 

[124] r<^^<7)^ig<75ff0lil(Cj;smf()^t7-^ 
f7 y :^KB»*»tt«SB0?¥»BT?*>.5. 
[125] i©»WO*ttO««lH£S««|A«!7— * 

[127] z\<Dmw<DMM<r>Mmi^£znw>'<'p—* 

[12 8] c^H©*16ro««ifcJ:5B»'<!7— * 

f7 y *irmm<Dffii$.bm.frtti-fW:mt z^i-mumx 

fc*. 

[i9] z-cDftWDnmrnmnzzzw,®'^-* 
f7 y v^gco[eiej2:g-fe>-y-<7?*^<^-vwift^ 

lino] ro«w«>jiia[©»«iiij:5m^<!7- 

[Ell] r<D«E<oHffi<^!!g2ldJ:£mSS'<7— 

^f7 y ^^«w*sSE«iajgB<z>«isiaTfc5. 

[I212] z©»W«)*lt«J««3lcJ:5«»^!7 — 

[Hi 3] -cD|§^<75|gigc^!g3lr£5m®!'<7— 
^•rT y v^B^BSKI^tBSBWBfffiia-efcS. 

[ii4] ^wmift^^-^^r y ^gfiwBjfc 

[12 1 5 ] t£3fStf>mW>^!7— xr7 y v^BOT'n 
[^F^roiftW] 

2 KA^-tv-y-. 3 s^-fe^-y-. 4 bswb. 6 
/<yty. 7 bb^#8l 8 laeffiB-fe^-y-. 9 

-7^:7 a = — 10 ^tftlUSg, 11 => Vf 

>~y\ 12 v^^hsfct, 13 B»fc&m#g:, is 

TESTS'. 16 tti^ite, 17 Ste^, 18 3- 
19 mm, 2 0 2 1 /n*v?V>\ 2 

1 a £fcrg&#\ 2 1b, 70c {R-g-ffi, 2 4 a ~ 2 

4 c #«MS^. 2 5 y 2 6 R«flfc&, 2 7 
KStfrvlK 2 8 *?-Ytr— 2 9 <7*—J»* 

-*\ 3 0 iJt-A*^-;!/, 3 1 A-y7!)y/> 3 

5 4 o ffiff^B. 4 1 &mmm. 

, 41a, 50a, 70d feB**^, 4 1 
d, 6 0 b, 70 e mfiH&K* 5 0 SSl^— ^, 5 
1 5 2 hA-^-feV-y-n***, 53 

$Wlf3^??, 6 0 ffl^lStE, 7 0 t-h-> 
70b ^dia5, 7 2 , 8 0, 9 0 



if ^5. 

[0040] 8 0 K*8fe&5H£h,5 i £*jt3g-?> 8 

0<OJ8H{£1EJ|W38£U U^=«S58 0 af£l/2* — 

T*-/u*^8 3Ul^a«3fc«ate*a&, *-/HlHF- 

KjiC^-^ry >^»«*cj:*b«, «f8 0(: 

ffi*L£«ac{£it0*J lt^-;Hf 8 3 fcfi«^^«^i- 

m-tzzkizz v mmm 4 7 icsatsflse 

±6 0±{^^-/U^8 3T-«^L/cm*^ffi^£Efi 

[0042] HJfiojgHS 3. BH2fcHl3itt, CO 
^<DHJS<?)fi3^t»^7-^T7 y >^3S«<7>* 
mtkmu$:7F-r»ffimx*$>z 9 121 2fz*5^-t, 90^ 

«BS9 1 ^HA|£<ott)fli 9 2 K<fc 0 

r^5, 9 3 14*— A*FC*> 9 . «»«ittl«risjfc«» 

9 i^C*«BBPW9 1 a(cffiJtr«J:5^IW»*«6 

1/2 ?—>m[si z nfc c £ ci^ 9 . *«af9oi:t 

M79 l(OiP?|S9 1 a}C&g-T5^-/U^^9 
3 9 1 <D«JM£Jt« Ufcfi«rt**3&±i-*. 

[0043] e*±oj:5i::. z(D^m<omi&(Dmm3<o 
*i-f5rchicj:«9, 4 ois^ts 7 icggtt^m 

X*2>Ztmz y SJiSS±6 0±C^-/Hf 9 3t*« 
**Lfc*8fc»ffi»&EttLfctf>t\ te*>»Bffc:E«Lfc 



fc, ««^9 0tt±E»ll8JC|»SSH5b^-c*<. 
B 1 3 fd^-f £ 9 ^#1138^ 9 0 (OV^im 9 0a <Dj& 

[0 0 4 4] 

mmmztnt^v-mmk* z<D/<9-m&zmix 

tixmwmm&m&is. nsm&mtstr—xnHmmiz 

x\ fflmm&b&wmb&mmcm$:b»8(b&n\<\ 
*<Dmz-mt-rz> z b x&m&bim&h&n 

[0 0 4 5] »**2 0«W«wJ:*Ltf. fc-hi/ 

[0 0 4 6] ^e>fc, »*«3^*W(Cj;ixtf. h/l<^ 

a»&«#flw&&gtt ^ =^ ^ ^ £ **SfB y - 

\zvtz<DX\ mm<o&&&te£lz&\,*xgmi¥m&&Mli 
[0 0 4 7] ZblziZfz. »**4^«W»cJ:lxtf % M 

7^?m*<DaXffi*b&®&tr-xi l Z'( hfiicS 
S*tfcEil»fflo#*S(caa)tSn5i:*lc, 



5 (D^+r—* 2 8 iZJSL *) tttt ^5 £ O tZ L,tKDX\ 

tJWXttSr»ft 5 r <h #ftir\ 
[0 0 3 2] Sfc. Sft«4#£f$SP#2 1 aSr^LT 

*IC, 33SSSW2 1 a^ltt-h^ 70, JP) 

7 0 i^^— *2 8 fcj^&*«K*^Sft50>T*, « 
»j«g4 ^M«t4 0 i*H*{tUTfcffl«6«4 0- 

*5J:MBXttS:«*5ri:fc*<, WR*4<D;fcatfjfl: 

[0 0 3 3] £fc, ^JRS«4 1irm«^#j»7i<DPpl 
^tfjittfMmit^2 4a-2 4 c it^t 

»^4 ^»^f4 0 fciS9J??a-caSctttiBWR4:* 
fT*. 5 £m&&£xmmi$i&fa±rtZZb&X*Z 

Ztm^. «»«4fc»J«*«4 0^«IS*L-C^fcffi 
[0 0 3 4] 3t»Sttt2 1 aOiSffifcJKlSStl,*: 

70ci^«^-r-5J:9«^sttTv^<o-e, mnau 

-T2 9i:^>PiajSt>m«$ix5Zi:«c>t*?, ffift$£4tf> 

*?mm&&&-fz z t a*-e# *> 0 

[0 0 3 5] SbtCSlt, WK=**** 5 1 & 
yfffl^)n^^^ 5 2 & ^pEfff =i * ? ^ 5 3i«^ 

fc, S:rSifaiJid^^m®)^4(DS*-{Cf6]75^oTiHgT'#5 

ft:ib\ h/u^ir^fflO=i^^^ 5 2«c*f-T5SEia*i^ 
f7 U y^v?a-;i/t LTtOttffiT^^/^JtvT^ 



So 

[0 0 3 6] £e>K, t-h^^7 0^«5t7 0a 
KJSffi LT#fc**W*?- 24a-24c^ m^ffi^ 

g&a* t - h 7 o oiK^dbas 70b (Dftmmizmm. 

£thTi<^<DX\ 7 2&ifc&dbgP7 0 b<DftmS& 

^ 7 0 (Dttifittlf: 7 0 e*Jj:t«fe«S«4 i ^ffi^fffr:*: 
4 1b ^MffSfi 6 0 <DfttJ$&K 6 0 b i o *«ich?/* 
SixTV^5<o-CffiK**f&Ai:a*«^7 0 e*J£U<4 
lbi^T*t5ri:dS4<, fc — his^f 7 ois <fctf 

6 0c Srtttt* ^ISffi4 0 i:Ott*f6ilBHISrjaj|BU-C 

[0 0 3 7] S&C, iBfttyf 2 7^M»Sfi6 0± 
tcH3g$ixrv>5cr>-C\ 8ttyt2 7tSI»S«6 0 

MB*- 1 5 <0«ftfr 8 ffi, H*iP 2 0 OflflRS: 12t 
L£:j5^ r.oa^*>^(c|S^Six5t>^-C«tft<. ft& 

y^y^-Agfi: LXE57K^fci6co^/<— y ^^4 
2. 7 5, 7 6Sr#ALT^5i\ $I^ftS)ot 
t>±<* :^tt^-!l^4 2, 7 5, 7 6SrBl 

[0 0 3 8] ^!7 — gffittT/U^*AO&JSS 

yh, h/u^-fe>*=*^^5 2«4ttb«4<o#*ra-e. 

«»«4««c#At«Ki:S:fT5 ±9lcUfc3fts, m»J^ 
4 0S*fil J 5 , »i£3$«3 5<7)*rS], fc<5V>tt-t<0*RI<O 
*ffi]ffeotfc<tV\ ife, t*tyf2 7ftGMRS: 

fit» (MR) /Hd^-Sfcli*— /H CftifteoB 

<D&fr-&£>-&X$> o T t> <t t N 0 

[o o 3 9] mmmm2. in^ w^wouss 

«Sr«-rfc«>-C*>0* (a) tt^pffiH, (b) ttWrSB 

SJ^SS6 0 t«¥fifftU^tfcSP8 0 a*s*J«S*VCl3 
0, ;(DU*tt«S8 0 a tCtt*6»*|c8 2^LTSKtt 



[02] 



[04] 




